WEAKNESS

Perception of Weakness
Objectives 1) Differentiate fatigue and giveaway weakness from true weakness. 2) Recognize the pattern of weakness in upper motor neuron.
3) Understand the classification of common motor unit disorders
The symptom "weakness" as used by patients refers to a wide range of physical ailments (see table) . True weakness almost always indicates a disorder of the motor system. It may be due to a central cause (e.g., upper motor neuron disease in the brain or spinal cord), or a disease of the peripheral nervous system (i.e., a disorder of the motor unit).
History Taking
Characterize nature of complaint Any complaint of weakness should be followed by attempts to delineate its true nature. In particular, fatigue is frequently confused with weakness. Fatigue implies either easy tiredness or a disinterest in physical effort. On the other hand, weakness means subnonnal strength despite a full effort.
Some causes of perceived "Weakness":
The concept of fatigable weakness in myasthenia gravis sometimes causes additional confusion. Fatigable weakness is distinct from the fatigue complained by many lay people. In myasthenia gravis, repeated use of same muscle may increase weakness. These patients usually have detectable weakness before exercise.
Temporal course
Like almost all other aspects of the neurologic history, it is important to assess the mode of onset of weakness and note any temporal fluctuation. Abrupt onset (over seconds or hours) of weakness is usually associated with either vascular or traumatic causes ( eg., stroke, peripheral nerve compression after overdose). Acute weakness developing over days may be due to vascular, infectious or inflammatory diseases of the nervous system (eg., Guillain-Barre syndrome). Progression over weeks (ie., subacute) is much more nonspecific and is associated with a variety of inflammatory , compressive, infiltrative or metabolic diseases (eg., brain tumor). Very chronic disease progression over many months or even years usually suggest either a neurodegenerative or hereditary disorder (eg., Charcot-Marie-Tooth disease).
Functional assessment
Asking about the effect of disease on activities of daily living provides a reliable means to measure progression or resolution of disease. Proximal weakness often manifests as difficulty in combing or washing hair, raising objects (e.g., a gallon of milk) to shelves, rising from low chair and climbing stairs, By contrast, complaints such as hand clumsiness, loss of grip strength, difficulty with opening jars, and tripping on toes suggest distal limb weakness. Associated symptoms Pain, sensory loss, sphincter dysfunction, cranial nerve deficits, and other neurologic symptoms sometimes give additional clues to the anatomic localization or nature of the disease. 
Paraparesis
Bilateral legs Spinal cord lesion or bilateral hemispheres
Cauda equina or neuropathy
Generalized (bilateral) Weakness
In the absence of depressed level of consciousness or other central neurologic signs, generalized weakness almost always indicates a disorder of the motor unit. The differential diagnosis is aided by the pattern of weakness and muscle atrophy, the deep tendon reflexes, the absence or presence of sensory loss and the temporal mode of onset. This is illustrated below: Distinguish between large and small vessel strokes. 4. Understand the rationale behind acute and prophylactic management of stroke.
Motor Neuron Disease
Neuropathy
Recognize the common causes and presentations of deep and lobar hemorrhages
Stroke -cerebral infarction. Manifests usually as abrupt or acute onset of focal neurologic deficits. • A VM rupture
Transient ischemic attack (TIA
Local vessel Perforator disease
• Hypertensive abnormality (lacunar infarcts)
• Amyloid angiopathy
• Drug abuse (cocaine)
• Bleeding into tumors Coagulopathy Venous thrombosis
• Coagulopathy
Arterial thrombi or plaques at carotid bifurcation and aortic arch are major sources of artery-toartery emboli. Carotid or vertebral artery dissections less commonly also contribute to artery-toartery embolism. Causes of cardioembolic strokes include atrial fibrillation, myocardial infarction (old or acute), myocardial aneurysm, mechanical heart valve, septal defect, bacterial endocarditis and marantic endocarditis.
Traumatic causes should sometimes be considered in the differential diagnosis of stroke syndromes. They may lead to epidural hematoma, subdural hematoma, subarachnoid hemorrhage, and intraparenchymal contusion with or without overt hematoma. • Anterior cerebral artery Contralateral leg paresis, sometimes associated with abulia, mutism, frontal release signs.
• Posterior cerebral artery Contralateral homonymous hemianopsia sometimes associated with an amnestic syndrome or acute confusional state.
• Basilar artery Cranial nerve deficits (eye movement and pupillary abnormalities, Horner's syndrome, facial palsy, facial sensory loss, dysarthria, dysphagia), limb ataxia, limb weakness/sensory loss, coma.
Common lacunar syndromes
• Pure motor hemiparesis (most commonly in internal capsule, but can be seen anywhere along the motor tracts; may even be seen in large vessel strokes).
• Pure sensory stroke (most commonly in thalamus, almost always due to posterior circulation abnormality).
• Sensory-motor stroke (certainly nonspecific, may be seen as well in large vessel strokes).
Intracranial Hemorrhages Intraparenchymal Hemorrhage
The clinical presentation, underlying cause and management of these hemorrhages differ according to the location of the hematoma.
Deep Cerebral and Posterior Fossa Hemorrhage
Most commonly due to hypertensive vascular changes. Sites affected, in order of frequency, are the putamen, thalamus, pons, and cerebellum. Patients may present with nausea, headache, and neurologic deficits appropriate to the structures involved. Progression to stupor and coma often accompanies bleeding into the ventricles, and subfalcial or transtentorial herniation. Except in the case of cerebellar hemorrhage, patients are generally managed conservatively.
Putamenal hemorrhage. Patients commonly present with a contralateral hemiparesis due to involvement of the nearby internal capsule. The eyes may deviate away from the side of the hemiparesis.
Thalamic hemorrhage. Contralateral sensory deficits are almost uniformly present in these patients. A contralateral hemiparesis may occur, as may oculomotor findings due to extension of the hematoma into the upper midbrain.
Cerebellar hemorrhage. Because surgery can be life-saving in cerebellar hemorrhage, it is imperative to identify bleeding in this location. The patient presents with headache, vomiting and gait instability. It is crucial to examine the patient's gait, since truncal ataxia may be the only physical finding at the early stage. Cerebellar edema or expanding intracerebellar hematoma may lead to compression of the brainstem and fourth ventricle, and eventually cause irreversible neurologic deficits and death. Prompt surgical evacuation often leads to gratifying neurologic outcome.
Pontine hemorrhage. Patients with pontine hemorrhage often present with quadraparesis and rapid onset of coma. Examination shows pinpoint but reactive pupils (reactivity may require magnifying glass to ascertain), posturing, and loss of horizontal eye movements. The condition is frequently fatal.
Lobar Hemorrhage
The most common cause in elderly patients is amyloid angiopathy. This condition primarily affects cortical and leptomeningeal arterioles while sparing vessels elsewhere in the brain and body. In younger patients, arteriovenous malformation (AVM) rupture and illicit drug use are more common causes of lobar hemorrhage.
Patients present with headaches (70%), nausea and vomiting, and focal neurologic deficits depending on the location of the bleed (hemiparesis, visual field loss, aphasia, neglect, etc.). Although surgical evacuation may be advocated for selected large hemorrhages, surgical treatment of lobar hematoma remains controversial. Conservative treatment measures include maintaining moderate blood pressures and avoiding hypotonic fluids. Mannitol and hyperventilation may aid in decreasing intracranial pressure in impending herniation.
Subarachnoid Hemorrhage (from aneurysmal bleed)
The classic presentation is a severe headache of instantaneous onset, followed quickly by neurologic deficits that may include nuchal rigidity , hemiparesis, aphasia, stupor or coma. The neurologic picture depends greatly on the location and amount of blood. An aneurysm at the posterior communicating artery is sometimes accompanied by a third cranial nerve palsy.
Many patients present with large aneurysmal hemorrhage that is easily visible on CT/MRI. However, occasional patients present with small warning leaks that result in so-called sentinel headaches. Imaging studies are usually insufficiently sensitive to detect the small amount of subarachnoid blood. In all patients presenting with unexplained severe headache of abrupt onset, a negative CT/MRI should be followed by CSF examination for blood or xanthochromia.
Aneurysmal rupture is often complicated by re-bleeding, hydrocephalus and vasospasm. All patients should be emergently referred for neurologic or neurosurgical evaluation.
Management of Ischemic Strokes
This is a complex topic beyond the scope of this syllabus. Management may be subdivided into acute treatment and prevention/prophylaxis. In addition, patients with residual deficits benefit from rehabilitation.
Acute treatment
Thrombolysis -Intravenous tPA (tissue plasminogen activator) improves outcome in selected patients treated within 3 hours of stroke onset despite an increase in rate of hemorrhagic transformation. Other thrombolytic agents and treatments given within a longer therapeutic time window are being evaluated for safety and efficacy. The Concentric Retriever, which is shaped like a corkscrew and delivered intra-arterially via a catheter, has received FDA clearance for the treatment of strokes up to 8 hrs after onset.
Neuroprotection -The mechanism of neuronal injury may involve free radicals, Ca++ influx and excitatory amino acids (glutamate and aspartate). Although no agent has shown efficacy in duplicated clinical trials thus far, drugs designed to keep cells in the penumbra, or border, of the stroke alive continue to be investigated.
Anticoagulation -The treatment of acute stroke with anticoagulation has not been associated with improved recovery in stroke patients as a whole. Anticoagulation is important for preventing further emboli in cardioembolic stroke but generally the risk of recurrence is low in the first week. Most clinicians wait a few days to a week after a large stroke to reduce the risk of hemorrhagic transformation and then start warfarin without heparin. Anther commonly adopted indication for anticoagulation is its use in arterial dissection.
Stroke prevention
Aspirin reduces the risk of stroke recurrence and reduces the overall mortality. A dose of 81 mg or 325 mg (one baby aspirin or one adult aspirin) per day is recommended for stroke prevention.
Aspirin/extended release dipyridamole (Aggrenox) shows better efficacy in stroke prevention than aspirin. It may be used as a first line therapy or when aspirin fails to prevent recurrence. It is significantly more expensive than aspirin.
Clopidogrel may be used when aspirin is contraindicated. In indirect comparisons, it is less effective than the aspirin/extended release dipyridamole combination for stroke prevention.
Warfarin (Coumadin) is indicated for reducing stroke risk in certain high risk patients with chronic atrial fibrillation or with other cardiac diseases predisposing to embolism. It is also used to prevent stroke in patients with certain coagulopathies. Treatment of risk factors has been shown to reduce the chance of stroke significantly. Certain medications, such as the ACE inhibitors used in the treatment of hypertension and "statin" agents used for hyperlipidemia, may have stroke lowering effects over and above their effects on blood pressure or cholesterol.
Carotid endarterectomy of plaques causing 50% or greater stenosis in symptomatic patients reduces stroke risk in several large clinical trials. This should only be performed by surgeons with acceptable complication rates. A lesser benefit has been shown for carotid endarterectomy performed in asymptomatic patients with 60% or greater stenosis.
Angioplasty and stenting is the preferred treatment of carotid stenosis in patients at high risk for surgery, such as those with significant cardiac or pulmonary disease, those who have received radiation treatment to the region of the vessel or who have had a previous endarterectomy. Angioplasty and stenting are being compared to endarterectomy in trials of patients who are not considered to be at high risk for surgery and also are being investigated for use in intracranial vessel stenosis.
Extracranial-intracranial bypass: not beneficial in most patients; may be used in selected cases. 
SEIZURE & EPILEPSY
Classification of Seizures
Partial (focal)
Simple ( Since most seizures are unobserved by physicians, the diagnosis is usually made retrospectively. The observers' descriptions of the ictus and the post-ictal state are crucial to a clinical diagnosis.
• Stereotyped occurrences during ictus such as automatisms (eg. lipsmacking, chewing, scratching), unilateral sensory disturbances, or repetitive twitching of a limb are important.
• Goal-directed behavior is almost never due to a seizure. However, don't be too quick to make a diagnosis of pseudoseizure, as some partial complex seizures have bizarre features.
• The typical generalized tonic-clonic seizures last 1-2 minutes; if much longer, it may be either status epilepticus (then it is an emergency) or it may be pseudo-seizure (you'll need specialist help). This rule of thumb doesn't apply to other seizure types-
• The post-ictal confusional state that follows a generalized seizure typically lasts more than 10-15 minutes. Headache, tiredness and confusion may also follow loss of consciousness of other causes (eg. syncope), but they are usually briefer (5-10 minutes).
• Urinary incontinence and a few jerking movements of the limbs may be seen in syncope.
The patient's own recollection may also be useful.
• Aura associated with seizures of focal onset (eg. deja vu, jamais vu) may provide a clue to the origin or type of seizure-
• The loss of consciousness during a generalized seizure is typically sudden and complete. In contrast, in syncope, the patient may remember dimming of vision and falling to the ground before loss of consciousness. 
Management Issues
Selection of anticonvulsants: In the adjustment of ACD dosage, don't rely solely on blood levels. The decision on dosage should be based primarily on clinical assessments (i.e. side effects, seizure frequency, and history of compliance).
4. If there is occasional increase in seizure frequency, consider: compliance, intercurrent illness, alcoholism, stress, sleeplessness and drug interactions.
5. Add ACD, or change ACD only after considering Steps 2-4.
Discontinuation of ACD
• Relapse rate after ACD discontinuation: ~25-30% even in successfully treated cases.
• Favorable prognostic factors:
seizure free >2 years single seizure type, well-controlled right away normal neurologic examination and IQ normal EEG
Status Epilepticus
Refers to continuous seizures or multiple discrete seizures occurring close together without recovery of consciousness. This is a true emergency, since uncontrolled convulsions are complicated by hyperthermia, metabolic and respiratory acidosis, cardiovascular dysfunction, and occasional sudden death. Uncontrolled neuronal discharges during seizures lead to irreversible brain cell injury or death.
Initial assessment/treatment:
Airway. Vital signs.
Lab studies (glucose, CBC, lytes, Ca++, Mg++, ABG, LFT, BUN/Cr, tox screen) Pharmacologic treatment:
Assume baseline ACD level is zero in calculation of dosage (unless there is good evidence to the contrary); be prepare to intubate; monitor E KG and BP frequently; avoid neuromuscular blockade as much as possible as it obscures your clinical endpoint; neuromuscular blockade makes EEG monitoring mandatory . 
Anatomy / Pathophysiology
Alertness depends on the integrity of 2 regions: bilateral cerebral hemispheres and brainstem reticular activating system (RAS) above the level of mid-pons. Coma may result from structural lesions in either of these 2 regions.
1. Supratentorial lesions affecting both hemispheres ( eg., various hematoma and mass lesions, subarachnoid hemorrhage, unilateral stroke with preexisting contralateral disease ),
Causes of Metabolic Encephalopathy:
• Illicit drugs or medications
. lnfratentoriallesions affecting the RAS (eg., pontine hemorrhage, basilar artery thrombosis, posterior fossa tumors, cerebellar hemorrhage with mass effect on the brainstem).
Coma may also be a result of metabolic causes.
(metabolic encephalopathy, see Table) . The neurologic approach discussed below usually will distinguish it from structural causes. Subarachnoid hemorrhage, meningitis and encephalitis, though not strictly metabolic disorders, may also present clinically as a syndrome of metabolic encephalopathy.
Approach to Patients
Initial emergency management 1 Ensure adequate airway, breathing/oxygenation, blood pressure/pulse. 2 Quick exam for signs of trauma, pupillary reaction, meningeal sign. 3 Establish IV access. Draw blood for CBC, glucose, lytes,liver function tests, BUN/Cr, PT/PTT, tox screen, ABG. 4 Infuse 25g glucose, 100mg thiamine, consider naloxone or flumazenil. 5 More detailed neurologic examination (see below). 6 Get brief history (more detailed history later). 7 Other tests as indicated: CT/MRI, LP, E KG, EEG, CXR, urine tox screen.
Examination to assess:
• signs of trauma (scalp injuries, hemotympanum, depressed skull fractures, ecchymosis such as raccoon eyes and Battle sign [ecchymosis typically takes 2-3 days to appear]).
• Qptic fundi (papilledema, retinal or sub hyaloid hemorrhages).
• pupils -by far most important -size & reactiveness (see below).
• eye movements -oculocephalic reflex teSt (ie., doll's-head maneuver) or oculovestibular test (ie., ice-water caloric).
• motor response to pain -apply painful stimuli to supraorbital ridge, sternum or nail bedobserve for decorticate or decerebrate posturing, purposeful withdrawal, asymmetric response or hemiparesis.
• tendon reflexes, plantar response.
Interpretation of PE findings
• The hallmark of metabolic coma is the finding of reactive pupils in the setting of otherwise impaired brainstem function. Exceptions: acute anoxia or profound hypotension, hypothermia, overdose of opioids, glutethimide or anticholinergics. Also early transtentorial herniation may have little pupillary abnormality (but should have assymetric motor response).
• Asterixia, myoclonus, or tremors tend to favor metabolic encephalopathy.
• Asymmetric neurologic examination or a history of aphasia or hemiparesis early in the course of coma supports a structural lesion. Exceptions: metabolic causes such as nonketotic hyperosmolarcoma, hypoglycemia, hepatic encephalopathy may manifest focal signs.
• The rostral-caudal progression of neurologic deficits in transtentorial herniation is characteristic of structural hemispheric lesions (see figure) .
Figure. Progression of Neurologic Deficits in trans tentorial herniation (from Simon, Aminoff & Greenberg "Clinical Neurology'")
• Extraocular movements The vestibular nuclei and their connections to the extraocular nuclei transverse the midbrain to the upper medulla.
If fully functional, ice-water irrigation of the tympanic membrane will produce full, conjugate deviation of both eyes to the side of irrigation. Intact oculovestibular or oculocephalic reflexes implies integrity of much of the brainstem, and makes a posterior fossa cause of coma unlikely.
Certain metabolic causes of coma, most likely sedative or anticonvulsant overdose, also abolish the oculovestibular and oculocephalic reflexes-
• Acid-base abnormalities
This is useful in the differential diagnosis of metabolic coma: 
Clinical Triggers for Evaluation
The following symptoms presented by the patient or caregiver during an interview should prompt an evaluation of altered cognitive status:
Memory change
New onset, progressive, persistent, functionally significant memory problems.
Orientation
Persistent trouble tracking dates, finding things and places, or difficulty with driving.
Judgment and problem solving
Inappropriate acts or behaviors, change in personality, or difficulty solving problems which the patient was previously able to solve.
Language
Increased difficulty understanding or expressing language (with the caveat that decreased comprehension might be due to hearing loss).
Functional ability
Difficulty coping with everyday affairs in the community or at home unrelated to physical disability. Personal care declines only late in typical dementias. Functional status decline may be the first indication of dementia. -signs of physical abuse.
Contrasting Delirium and Dementia
Neurologic Examination
-tremor, asterixis, or myoclonus suggests delirium.
-focal signs (asymmetry in face, pronator drift, fine motor function, arm swing, or tendon reflexes; 8abinski or other primitive reflexes such as. glabellar, pout, palmomental or grasp).
-asymmetry is exceptional in Alzheimer disease, if. present consider vascular dementia and. structural lesions.
-any sign of Parkinsonism? (tremor, rigidity, akinesia or bradykinesia, postural instability = "TRAP") -gait disorder suggests coexistent idiopathic Parkinson's disease, other causes of Parkinsonism, hydrocephalus, or cerebrovascular disease.
-signs of peripheral neuropathy (decreased lower extremity reflexes, decreased vibratory sensation) may suggest alcoholism, B12 deficiency or other causes of neuropathy.
-ataxia (cerebellar signs: finger to nose, heel to shin, gait ataxia) may suggest alcoholism, cerebrovascular disease, neoplasm or unusual dementias such as Creutzfeld-Jacob disease, or progressive ataxias.
Laboratory Studies
Differential Diagnosis of Dementia:
• Alzheimer disease (50 -75%) 
Hydrocephalus
The clinical tetrad of progressive cognitive impairment, gait disorder and urinary incontinence, and hydrocephalus on imaging suggest normal pressure hydrocephalus (NPH), a condition potentially treatable with surgical shunting. An identified etiology ( eg., prior history of meningitis, subarachnoid hemorrhage) is a good prognostic indicator. Conversely, a long duration of disease and the presence of anomia are poor prognostic indicators.
Diagnostic Problems
This may be seen in vascular dementia.
Ventricular dilatation is common in Alzheimer disease. 
Management of Altered Mental Status
Migraine headache Clinical Features
Precipitating factors of Migraine Headache:
Although migraine headache may begin at any age, 90% of patients had their first attack between childhood and age 40. The typical history is that of recurrent episodic headaches. Typical attacks develop gradually 1-2 hours and last a total of 4-10 hours (rarely, persisting for days. The location of pain may be hemicranial or holocephalic. Headaches when severe are frequently throbbing in quality. There may be associated nausea or vomiting, photophobia and sensitivity to noise. Most patients are aware of several precipitants of their headaches (see Table) . Classical migraine headaches in addition are associated with transient focal neurologic disturbances, such as scotoma, light flashes, or zigzag lines.
With the exception of the neurologic accompaniments of classical migraine, none of the above clinical features is sufficiently specific to permit a diagnosis when present in isolation. On the other hand, most patients present with a constellation of typical symptoms, and diagnosis is seldom difficult after a careful clinical history.
Pharmacological Treatments
Abortiye treatment is used only at the time of a headache. Prophylactic treatment is aimed at reducing the frequency and/or severity of recurrent attacks. In general, prophylactic treatment is to be taken on a daily basis (regardless of presence or absence of headaches) and is reserved for patients with frequent disabling attacks. 
Precipitants of cluster headaches:
• Alcohol (only during cluster bouts)
Males outnumbered female by a ratio of about 6: 1. The typical age of onset is between 20-50 year .The temporal profile is distinctive and is crucial for its diagnosis. Like migraine headache, cluster headache is also a recurrent episodic headache. In contrast to migraines, the typical attacks of cluster headache develop much quicker (over 2 to 15 minutes), last a shorter period (30 minutes to 3 hours), and often follow a remarkable circadian pattern. There is also a tendency for the attacks to cluster over a few weeks, with many months or years of remission between two cluster bouts. The pain is always unilateral, either periorbital or temporal in location. During an attack, patients may notice ipsilateral lacrimation and rhinorrhea, and careful observation may reveal an ipsilateral Horner's syndrome. Anemia, elevated liver enzymes Common myths are that the headache is always temporal in location and temporal artery tenderness is usually present. This is a systemic arteritis. The temporal arteries are frequently but not invariably involved.
Pharmacological Treatments
Abortive Prophylactic
Most feared complication is monocular or binocular blindness (acute ischemic optic neuropathy, A ION). This often occurs without warning; amaurosis fugax is rare. Prompt prednisone treatment prevents blindness, and may be initiated before temporal artery biopsy. The rate of positive biopsy is probably not significantly diminished by a few days of steroid treatment. Peripheral neuropathy refers to the dysfunction of sensory, motor or autonomic nerve fibers. The term encompasses a wide spectrum of clinical disorders.
Aneursymal Subarachnoid Hemorrhage
• Polyneuropathy is characterized by simultaneous involvement of numerous peripheral nerves manifestating in a diffuse or confluent (often symmetric) pattern. This is often a result of systemic diseases such as diabetes, toxic exposures, and nutritional deficiencies • Mononeuropathy or focal neuropathy leads to a focal or localized pattern of symptoms and signs. This is may be a result of physical injuries, or localized vascular or inflammatory lesions.
• In mononeuropathy multiplex, two or more single nerves are involved, resulting in a pattern of multifocal sensory and motor deficits. This is most often due to a systemic vasculitic or inflammatory disease.
POLYNEUROPATHY Clinical Syndromes Distal Symmetric Polyneuropathy (DSPN)
This is without question the most common syndrome and is encountered widely in clinical practice. The syndrome is non-specific, and encompasses neuropathies associated with a wide range of common systemic diseases (such as diabetes, alcoholism, hypothyroidism, BI2 deficiency, uremia, HIV infection). This neuropathy has 3 key clinical features: I. Subacute onset -Symptoms usually evolve insidiously over months. Patients are usually unable to date the exact onset. A faster or slower clinical course is often a clue to a different syndrome and a need to expand the differential diagnosis.
2.
Length-dependent deficits -In other words, the longest axons are affected first. Symptoms therefore begin in the toes. Fingers and hands are almost never affected initially, and they become involved only after a considerable period of disease progression. Early hand involvement suggests a different neuropathy or other neurologic disorder (eg., myelopathy).
3.
Predominance of sensory symptoms -In most polyneuropathies, sensory and motor nerve fibers are affected simultaneously. However, practically speaking, sensory disturbances are often the first symptoms. (Potential explanations: Only a few abnormal sensory neurons are needed to cause noticeable paresthesias. Weakness is often not apparent before loss of 50% or more motor axons. Weakness and atrophy of the most distal muscles, ie., intrinsic foot muscles, often go unnoticed. ) 
Clinical Findings in DSPN
Guillain-Barre Syndrome or Acute Inflammatory Demyelinating Polyneuropathy
Contrast these clinical features with those of DSPN :
• Progression over days. Monophasic illness, with nadir reached within 4 weeks.
• Prominent and diffuse weakness -proximal, distal muscles, and respiratory muscles.
• Sensory loss, if present, may be relatively mild.
• Early loss of tendon reflexes in most (but not all) patients.
• Cranial nerve and autonomic involvement not infrequent, especially in severe cases • Elevated CSF protein.
• 
FOCAL NEUROPATHIES Sensory Symptoms
Well-delineated diagrams of dermatomes and cutaneous nerve innervations are widely available in textbooks. However, several words of caution in regard to their applicability are necessary.
1. Sensory disturbances are totally dependent on the observers (patient and examiner).
2. There are overlapping innervations of spinal roots and peripheral nerves (especially large overlap for dermatomes). 3. Paresthesias ('tingling', 'pins & needles' -ie., positive phenomena) are often felt over a much wider area than peripheral anatomy would dictate (eg., when you hit your 'funny' bone, can you say that the paresthesias are solely limited to the ulnar fingers?). Therefore, locations of sensory complaints provide only a rough guide to identification of lesion.
Motor Deficits
Weakness if present is generally more reliable than sensory abnormality for anatomical localization, provided the examiner is knowledgeable in strength.examination and peripheral anatomy.
Carpal tunnel syndrome (CTS)
History holds the key to the diagnosis of CTS.
• Paresthesias -Almost all patients notice them. Most common: 'pins & needles', 'tingling'. 'Numbness' though a common complaint, seldom means true loss of sensation in CTS.
Complete anesthesia does not occur even in very severe cases. Distribution ofparesthesias: Paresthesias shouldn't be solely in the palm or forearm; fingers are always involved. Involvement of' 'all 5 fingers' is reported by ~50% of patients.
• Intermittency of symptoms -Characteristic exacerbation with use of hands or sustained posture of the wrist is a useful historical feature. Also useful (but nonspecific) is nocturnal paresthesia which is present in 60-70% of patients.
• Pain -Variable complaint. Severe in some, none at all in others. Pain alone without paresthesias is seldom CTS.
• Weakness -Weak grip is a common complaint, but probably has more to do with sensory disturbances and pain. Thenar atrophy and weakness are seen only in advanced cases.
Diagnosis -Experienced clinicians can make the diagnosis with 70-80% accuracy (but far from 100%). Electromyography (EMG) and nerve conduction studies (NCS) are sensitive and specific tests, and provide a measure of severity. Treatment -Splinting, corticosteroid injections and NSAIDs are temporary measures. Avoidance of aggravating activities often helps, but may be impractical. Surgery is effective in most cases.
Saturday Night Palsy (Radial Neuropathy at the upper arm)
• Wrist drop. Minimal sensory complaints.
• Acute onset, typically on awakening. Some patients admit to drunkenness or drug use prior to sleep. The cause is presumably nerve compression at the radial groove in the upper arm.
• Motor examination is the key to diagnosis. The key muscles to examine are:
Sparing of triceps (radial, C7), forearm pronation (median, C6/7) and fmger flexors (median, C7/8).
Weakness of wrist and finger extensors (radial, C7), brachioradialis (radial, C5/6 -this is a muscle you have to observe and palpate).
• Additional weakness of triceps suggests more a proximal lesion (eg., crutch palsy).
Diagnosis -EMG/NCS if localization is uncertain, or if prognostic information is desired.
• Treatment -none except wrist splint; most patients spontaneously improved over several months, unless noncompressive causes are involved.
Ulnar Neuropathy
• Subacute onset. Less commonly on awakening ( eg., from general anesthesia).
• Variable clinical presentation. Variable combination of sensory symptoms (over 4th and 5th digits) and motor deficits (wasting and weakness of the intrinsic hand muscles, with sparing of the thenar muscles). Some patients may not notice weakness and present only because others notice the atrophy.
• May be difficult to distinguish from a C8 radiculopathy or severe polyneuropathy just on clinical grounds.
• Diagnosis -EMG/NCS may help localization, especially in identifying potential nerve entrapment sites such as the elbow (very common) or the wrist (less common).
Foot Drop (Peroneal Neuropathy at Fibular Head)
• Acute onset, often on awakening. May occur after general anesthesia, drunkenness or drug use. Some may occur after excessive and severe weight loss (Slimmer's palsy).
• Sensory symptoms may be minimal.
• Motor examination is the key to diagnosis:
Sparing of ankle inverters (sciatic/tibial, L5), calf muscles (sciatic/tibial, S 1 ), thigh abductor (superior gluteal, L5/S 1) and ankle jerk (sciatic/tibial, S 1 ).
Weakness of toe dorsiflexors, ankle dorsiflexors and evertors (sciatic/peroneal, L5) • Diagnosis -EMG/NCS if localization is uncertain, or if prognostic information desired.
• Treatment -none except perhaps ankle-foot orthosis; most patients spontaneously improve, unless the peroneal neuropathy is due to non-compressive causes. 
MOVEMENT DISORDERS
Syndrome of Parkinsonism
Parkinsonism is a syndrome characterized by I) bradykinesia, 2) rigidity and 3) tremor.
1. Bradykinesia, considered the most essential component of the triad, is manifest by slowness in movement and loss of fine motor dexterity. Many common tasks such as eating, dressing and other fine motor tasks are performed slowly and clumsily.
Handwriting is typically slow, laborious, irregular and smaller. 2. Rigidity is a passive resistance to movement of the limb by the observer. It must be differentiated from an inability to relax, spasticity and gegenhalten (paratonia, a variable resistance to passive movement elicited in many patients with dementia). Although rigidity is frequently not appreciated by patients, many patients do note a stiffness or discomfort in the most affected limb, particularly if it is the arm. The first signs of parkinsonism are often mistaken for bursitis, tendinitis, or other muscular skeletal disorders. 3. Rest tremor is tremor present when the limb is in repose, commonly observed when the patient is standing or walking with the arms hanging by the side. Rest tremor is almost pathognomonic for parkinsonism. However, rest tremor is not required for the diagnosis of parkinsonism and many patients have postural tremor, either alone or in combination with a Rest tremor. The most common diagnostic error is the confusion of essential tremor (see below) and parkinsonism.
Diagnosis of parkinsonism is made when bradykinesia is combined with rigidity and/or tremor.
Etiology of Parkinsonism
There is a long differential for the diagnosis of parkinsonism. The most important cause to exclude is drug-induced parkinsonism because it is reversible with cessation of the offending drug. Drugs commonly causing parkinsonism include the neurolepties (eg., thorazine and haloperidol), antiemetics and other drugs for gastrointestinal complaints ( eg., compazine and metaclopramide ), and antihypertensives (alpha-methyldopa, reserpine, some calcium channel blockers). Hydrocephalus and multiple strokes, particularly in the deep white matter and basal ganglia, may cause a subacute syndrome of bradykinesias, rigidity and gait instability. Other structural lesions, that sometimes mimic parkinsonism include subdural hematomas and tumors in the basal ganglia. A variety of progressive neurodegenerative disorders may have parkinsonism as a component of the illness (see Table) :
The 
Treatment of Parkinsonism
Depletion of dopamine in the basal ganglia is the neurochemical hallmark of most cases of parkinsonism. Symptomatic therapy is largely directed to replacing dopamine. The most potent dopaminergic drug is the dopamine precursor, levodopa. Levodopa is usually administered in combination with carbidopa to reduce the decarboxylation of levodopa in the periphery and thereby allow more levodopa to enter the brain. Long-term use of levodopa is associated with levodopa-induced involuntary movement (dyskinesia) and a fluctuating response ("on-off' phenomenon). To delay the appearance of these adverse effects, most clinicians delay starting levodopa until the patient's symptoms moderately impair their activities or when they begin to develop problems with balance. The dopamine agonists which are drugs that act at dopamine receptors are generally less potent than dopamine and are used as adjuncts to levodopa. The anticholinergic drugs and amantadine are other adjunct drugs that generally have minor antiparkinsonism actions. Recently stereotactic surgery has become increasingly important in the management of advanced parkinsonism. Stereotactic thalamotomy (a destruction of a particular subnucleus of the thalamus, Vim) markedly reduces contralateral tremor that is not controlled by drug therapy. Pallidotomy (ablation of the globus pallidus intema) is effective therapy for levodopa-induced dyskinesia and relieves some of the symptoms of parkinsonism as well. Chronic stimulation of the thalamus, globus pallidus intema and subthalamus by implanted electrodes is also being explored as therapy. It is thought that the chronic stimulation temporarily inactivates the stimulated structure or jams the circuits. The advantage of stimulation is that the size of the effective lesion may be altered by varying the parameters of stimulation. Also, it is safer to use when there are bilateral procedures, because bilateral thalamotomies or pallidotomies are often associated with severe speech and swallowing difficulties. Stereotactic surgery appears to be effective only in those patients that respond to levodopa. Failure to respond to levodopa and dementia are relative contraindications to surgical interventions. Protective therapies are gaining increasing attention but we have no proven therapy which protects, that is, delays the progression of the disease. Deprenyl, a selective monamine oxidase B inhibitor, has been touted as such but the evidence for this action is tenuous.
Hyperkinetic Disorders Dystonia
Dystonia is an involuntary movement characterized by sustained muscle contractions, often of agonist and antagonist muscles and commonly producing twisting movements of limbs. Dystonia may be confined to one body part, in which case it is termed a focal dystonia. Examples of focal dystonia include blepharospasm, torticollis, and writer's cramp. If a limb or axial muscles are involved, it is a segmental dystonia. If more than one limb is involved, it is a generalized dystonia.
Dystonia is a sign and not a disease. Dystonia has a long differential. However, many cases of both focal and generalized dystonia are idiopathic. Early onset generalized dystonia which has been called dystonia musculorum deformans and torsion dystonia, is often autosomal dominant with incomplete penetrance. Many of the familial cases are associated with a gene on chromosone 9.
Dystonia is generally resistant to drug therapy although a few cases respond to levodopa and to anticholinergics. Injection of botulinum toxin (Botox) into overactive muscles is effective for focal dystonias, particularly blepharospasm and torticollis.
Chorea
Chorea is arrhythmic, rapid, purposeless movements which may be simple or complex, involve axial and distal muscles, and produce large amplitude or very subtle movements. If the movements are of very large amplitude, very quick and involve the limbs, they are called ballism. Like dystonia, chorea is a neurologic sign with a long differential. Common choreiform disorders include the autosomal dominantly inherited Huntington's disease, neuroleptic-induced tardive dyskinesia, and levodopa-induced dyskinesia in patients with Parkinson's disease. Hemiballism is frequently unilateral and caused by an infarct in the contralateral subthalamic nucleus or putamen. Many medical conditions can cause chorea including SLE, pregnancy, hyponatremia, hypoglycemia and hypocalcemia, as well asa number of drugs in addition to neuroleptics and levodopa mentioned above.
Treatment of chorea is generally directed at the underlying cause if there is a remedial cause. Otherwise, chorea may be suppressed with antidopaminergic drugs such as the neuroleptics or dopamine depleters (eg. reserpine). However, it is important to realize that suppressing the chorea often does not improve the motor disorder, namely clumsiness and incoordination that may accompany chorea in disorders such as Huntington's disease.
Tics
Tics are involuntary , repetitive, stereotyped movements. Oftentimes they affect face, neck or shoulder muscles so that common tics are jerks of one shoulder, eye blinks or facial grimaces. However, tics may be more complex and seemingly more voluntary, such as repetitively tapping the knee twice with each step, or repetitive gestures. Tics may also involve the production of sounds which may be simple grunts, sniffs or throat clearings, or be repetitive words. Coprolalia refers to tics which involve profanity. The most common cause of tics is Tourette's syndrome, which is an autosomal dominant disorder appearing in childhood. It is often associated with obsessive compulsive behavior and hyperactivity. Tics may also be produced by encephalitis and rarely, head trauma. Tics are often not treated and education of the patient and the people in contact with the patient on the nature of tics is sufficient. However, if the tics are severe and cause social disability , neuroleptics or clonidine (an alpha-2 adrenergic agonist) is used to suppress the tics. Obsessive compulsive behavior associated with Tourette's syndrome is treated with the selective serotonin re-uptake inhibitors.
Tremor
Tremor is classified by the activities is which tremor is most evident.
Causes of postural tremor:
Essential or familial tremor Drugs
• Caffeine • Aminophyline, terbutaline, and other beta-agnosits
• Rest tremor -a tremor that occurs in the limb when it is apparently at rest, such as lying in the lap or with the hands hanging at the side -is almost pathognomonic for parkinsonism.
• Postural tremor -a tremor that appears when the Causes of postural tremor: limbs are maintaining a posture -is the most common form of tremor. Oftentimes postural tremor is maximum when the hands are held close to the face. Historically, many patients may describe difficulty with drinking from a cup because of the tremor. Postural tremor may be produced by a varIety of metabolic abnormalities and drugs. However, the most common cause of postural tremor, if there are no metabolic or toxic causes, is essential tremor or benign familial tremor. This is a tremor that affects the hands, head, and voice and only rarely the legs. It may appear anytime during life. It is autosomally dominant inherited. Typically it is very responsive to alcohol. Postural tremors produced by drugs or metabolic abnormities are treated by correcting the underlying disorder. Essential tremor may respond to propranolol or mysoline. For extremely severe cases thalamotomy is sometimes employed.
• Action (intention) tremor -This tremor is most apparent in action and particularly as a limb approaches its target. It is commonly observed during performance of the finger to nose test. If tremor only occurs during action, it is 'almost pathognomonic of cerebellar dysfunction. There are no drugs that effectively treat this tremor nor is it particularly responsive to thalamotomy.
Akathisia
Akathisia is extreme restlessness. It is actually defined by the sensation of restlessness that requires the patient to move to relieve the sensation. The movements associated with akathisia are nonnal restless movements. Akathisia is most commonly seen as a side effect of chronic neuroleptic treatment where it must be differentiated from agitated depression. However, it may also be seen in patients with Parkinson's disease. Akathisia often responds to changing the neuroleptic dosing or to treatment with propranolol.
Restless leg syndrome is closely related to akathisia in symptomatology. In this disorder patients describe an irresistable need to move their legs to rid them of a creepy crawly sensation that occurs when the legs are at rest. This typically occurs at the end of the day when patients are quiet and relaxed and almost invariably at night as they try to fall asleep. The sensation is relieved by walking. The restless leg syndrome is responsive to dopaminergic drugs such as levodopa or pergolide. Other drugs that are effective include clonazepam and codeine.
Meniere's disease). This is more reliably done by an audiogram, but may be done by whispering words into one ear. 4. Test for eye movements, especially noting latency, direction and persistence of nystagmus. The Hallpike maneuver should be performed, again carefully noting the nystagmus and vertigo. 5. General neurological examination with special attention towards brainstem function.
Unilateral Peripheral Vestibular Lesion
• Fast-phase nystagmus away from side of lesion.
• Slow-phase nystagmus toward side of lesion.
• Romberg sign falling toward side of lesion.
• Positional changes in nystagmus 
Differential Diagnosis of Vertigo
• Peripheral vestibular diseases
Labyrinthitis/Vestibular neuronitis -Typical history is that of viral illness followed by severe vertigo persisting for days, followed by complete recovery in 3-6 weeks. PE shows a classic peripheral vestibular syndrome. Labyrinthitis has associated cochlear hearing loss; vestibular neuronitis does not.
Meniere's Disease -Episodic vertigo associated with tinnitus, cochlear type hearing loss, classic peripheral vestibular syndrome. Unlike labyrinthitis, residual hearing loss, recurrent tinnitus and vertigo are common. Patients may be very disabled, and should be referred to specialist for treatment.
Benign positional vertigo (BPPV) -Typical history of severe vertigo occurring a few seconds after laying down with the dead to one side (Hallpike Maneuver) or tipping the head back. The world spins in one direction and the patients had a sensation of falling in the opposite direction. Vertigo stops if the patient does not move. The symptomatic ear is the down most ear in the supine position. With repeated change in posture, habituation occurs.
Head trauma/Temporal bone fracture-acute vertigo and hearing loss. May also result in perilymphatic fistula with valsalva induced vertigo and associated hearing loss.
Acoustic neuroma -Important cause of peripheral vestibular dysfunction and cochlear hearing loss. Vertigo is often not prominent due to the slow growth of the tumor providing a chance for adaptation. Diagnosis: audiogram, CT /MRI with special views of internal auditory meatus, brainstem auditory evoked potentials.
Ototoxicity (eg, aminoglycosides)-Disequilibrium syndrome with high frequency hearing loss.
Otic Syphilis-rare
• Central vestibular diseases
Drugs (alcohol, sedatives) Multiple Sclerosis -Usually with clear CNS signs: Occasionally mimic vestibular neuronitis. Tumors at the cerebellopontine angle Vertebrobasilar ischemia -Though vertigo may be the sole symptom, ischemia' is usually accompanied by other brainstem symptoms.
Symptomatic Treatment of Peripheral Vertigo
Antihistamines -moderately sedating -Dramamine (dimenhydrinate, 50 q6h), Benadryl (diphenhydramine, 50 q6h) Phenothiazine -moderately sedating -Phenergan (promethazine, 25 q6h) Belladona alkaloid -mildly sedating -scopolamine transderm patch. Piperazine -mildly sedating -Antivert (meclizine, 25-50 q6h) Vestibular Rehab-physical therapy to promote adaptation and prevent falls. 
